Stress urinary incontinence (SUI) influences the quality of life of women. The research 
Introduction
The International Continence Society (ICS) defines urinary incontinence (UI) as "involuntary urination" [1, 2] . WHO puts UI in the group of social diseases, as it occurs among over 5% of the population. Depending on the cited literature, 30-60% of women in the perimenopausal and postmenopausal periods and 70-80% of women who stay at nursing homes suffer from this illness. According to a report by the World Federation of Incontinent Patients (2012), 50% of women report cases of incontinence at some moment in their lives [3, 4] . The highest frequency of the symptoms of UI is observed in the 5 th decade of a woman's life, which stands for 33% of all cases. The frequency decreases between the age of 55 to 64 and increases in the 8 th decade to 34%.
The frequency of UI is not accurate because the illness is often considered as embarrassing. The patients do not always wish to inform the doctor, or they consider the problem as a natural consequence of aging [5] . However, it is certain that UI more often occurs among women (27,6%) than men (10,5%) [6] . It is associated, among other things, with hormonal changes and the structure of the pelvic floor muscles (PFM). The dominating form of UI is stress urinary incontinence (SUI), which occurs among 50% of women with UI. Defined as an uncontrolled leak, urine occurs during such activities as coughing, sneezing, laughing, jumping, running or other types physical exertion [7] . Urinary leak appears due to a rise in the intra-abdominal pressure (IAP) while the detrusor muscle (musculus detrusor) tension is too low. In terms of size, the second group of patients includes women who suffer from a mixed form of UI -around 32%. About 14% suffer from an urgent form of UI. Regardless of the type of UI, scientists and patients agree that the phenomenon is a medical and social problem.
Bump divides the risk factors of UI among women into predisposing, causing, promoting and decompensating. The predisposing category includes factors that are related to genetics, anatomy, collagen, culture and neurology; the causes include: natural birth, damaged muscles and/or nerves, surgeries and postradiation factors; the promoting factors are: the woman's age, environmental diseases and dementia; the decompensating factors as described by Bump are: the level of physical activity of the patient, her diet, intestine dysfunction, drug-induced factors, lower urinary tract infection, obesity, mental illnesses and menopause [8] .
UI does not pose a direct threat to a woman's life, but it is a complex and inconvenient problem that affects many spheres of functioning. The differences in how patients cope with the issue pose a challenge for the researchers. The study of the functioning of patients and the influence of UI on the quality of life (QOL) should include: the mental sphere, social functions, family life, interpersonal relations, sexual contacts, professional contacts and economic aspects. The International Consultation Incontinence Questionnaire Lower Urinary Tract Symptoms quality of life (ICIQ LUTS qol) is one of the questionnaires that is used to study the QOL of patients with UI. IUGA, ICS and ICUD show that it is important for the questionnaires to apply clear and simple language so that they can be completed independently by patients of different perceptions [9] . ICIQ LUTS qol includes questions concerning the influence of UI on particular spheres of life: physical activity, social contacts, sexual contacts, the emotional state and sleep. Other questions concern some activities or feelings experienced by the patient as a result of UI: wearing pads, control over liquid consumption, the change of wet underwear, anxiety connected with the unpleasant smell. The answer to the questions is included on a scale of 1-4: never or not at all (1 pt.), a bit or sometimes (2 pt.), often or moderately (3 pt.) and a lot or all the time (4 pt.). The patient receives a total score ranging from 19 to 76 points. ICIQ LUTS qol is a questionnaire which was formed on the basis of KHQ [10, 11] .
ICS [12] , IUGA [13] , PTG, PTUG [14] , WHO, European Association of Urology (EAU) and American College of Physicians (ACP) all recommend physiotherapeutic activities as the first thing in the treatment of UI. Another recommended course of action is counselling regarding lifestyle, urination with specific time intervals, behavioural therapy, pharmacotherapy and surgical treatment. Physiotherapeutic activities involve physical therapy (electrostimulation, magnetic stimulation) and kinesitherapy -various forms of gymnastics aimed at pelvic floor muscles. Pelvic floor muscles' exercises , which have been known for 6000 years and which have been propagated by Morris and Kegel since the second half of the 20 th century, have not been properly systematized yet. There are numerous essays, descriptions and summaries that most often lead to a conclusion that, in relation to the physiotherapy of PFM, there is no unified system of treatment, procedures or methods of verifying the results. Two biological theories define the mechanism of PFM exercises which may decrease the problem with UI. The first one is associated with the squeezing of the urethra by the external sphincter muscle of urethra (musculus sphincter urethral externus). The second theory points to the support of the bladder neck through developed, efficient muscles.
In 1988, Delancey [15] confirmed that the total tensioning of PFM leads to a rise in this layer of muscles and internal organs of the lesser pelvis in the cephalad and ventral directions, which has an influence on the correct arrangement of the urethra and on the increase of the urethral pressure. This, in consequence, prevents the leak of urine. These results have been confirmed by Kari Bø [16] in 2001 and by Thompson [17] in 2003 by means of ultrasonography and magnetic resonance imaging. Miller [18] named the balance between PFM tension and the arrangement of the urethra before coughing -"the Knack manoeuvre". It is recommended in the exercise sets performed by patients [19] . Studies show that it reduces the incidents of urine leaks in SUI as early as one week after exercising. The mechanism of natural defence against urine leaks which appears among healthy women [20] is based on the initiation of earlier tension reflex of PFM preceding intra-bladder pressure by 200-240 ms. The Knack manoeuvre is an attempt to reconstruct this natural reflex.
DeLancey's second theory [21] , which explains the effect of the reduction of the episodes of SUI by performing PFM exercises, has been functioning in literature since 1988. Kari Bø suggested that an intensive training of this layer of muscles causes mass build-up and, in consequence, forms a constant support for the organs within the lesser pelvis [22] . One of the recent studies confirming this hypothesis was published in 2012 by Pontbriand-Drolet [23] . Dynamometric measurement of the strength of PFM show that women with SUI have a lower resting muscle tone of PFM, lower maximum strength, lower contraction speed and lower endurance of PFM than healthy women [23, 24] .
There is no doubt that it is always better to perform PFM exercises than to give up conservative treatment [25] . The studies also point to the fact that relatively better effects are caused by PFM exercises performed individually with a physiotherapist than group exercises. It has also been proven that exercising with a therapist is more effective than independent exercising at home [26, 27] .
Pelvic floor muscles do not work independently. Depending on the level of physical exertion, their work is supported by additional synergistic muscles: abdominal muscles (musculus abdominis) and abductor muscles of the thigh (musculus adductor femoris) [28, 29] . It has been observed that the gluteus maximus muscle (musculus gluteus major) also shows signs of activity during any tension of PFM. Among women without the symptoms of UI, it has been shown that PFM tension is not possible without the initiation of spontaneous activity of the internal oblique muscle (musculus internus oblique) and the transverse abdominal muscle (musculus transversus abdominis -TrA). The synergistic activity of TrA is explained by the common biomechanical and anatomical features because TrA includes fibres from the transverse perineal muscle (musculus transversus perinei). TrA activation is a natural reflex to an increase in the tension of PFM. The lack of such activation was observed among women after giving birth [30] . Sapsford [31] mentions more muscles which recruit movement units during MVC. These are: the external oblique muscle (musculus externus oblique) and the rectus abdominis muscle (musculus rectus abdominis). During passive maintaining of the constant position of lumbar spine, when there was PFM tension, EMG showed the activation of RA. EO muscles were activated during flexion, whereas TrA gave the strongest response during extension. During small tension of PFM, only TrA generated additional impulses, regardless of the position of the lumbar spine. This method of functioning of the pelvic muscles acts in an opposite manner: when the patient performs an isometric tension of the abdominal muscles, EMG registers the activation of PFM, especially the pubococcygeus muscle (musculus pubococcygeus) and the external anal sphincter (musculus external anal sphincter) [32] .
The aim of the study was to compare the quality of life of patients with stage 1 SUI after the application of pelvic floor muscles' gymnastics accompanied by the synergistic muscle with the gymnastics solely with isolated pelvic floor muscles during the period of 3 months. The observation of the effects of the application of these two exercise systems was to determine which of the approaches is more effective.
Materials and Methods

Subjects
140 patients who participated in a urodynamic test at Department of Gynecology, Endocrinology and Gynecologic Oncology, Pomeranian Medical University, Police, Poland (to 2016 Department of Gyncology and Urogynecology, Pomeranian Medical University, Police, Poland) in the years 2013-2015 were enrolled in the study. Stage 1 SUI was diagnosed on the basis of an interview carried out by means of the Gaudenz questionnaire, subject examination and a urodynamic test. Urodynamic testing was carried out by means of the Libra apparatus (date of production -2001, Netherlands, Medical Measurement System B.V. MMS). All of the patients fulfilled the study inclusion criteria and none of them fulfilled the exclusion criteria. The inclusion criteria were: age 45-60 year, Gaudenz questionnaire confirmed SUI I stage, urodynamic test confirmed SUI I stage and patient's treatment permission. The bioethical committee of the Pomeranian Medical University issued a permission to carry out the research -KB0012/142/13 (30.09.2013) .
In order to evaluate the effectiveness of the treatment of stage 1 SUI according to IngelmanSandberg, the patients were divided into two groups: group A (n=70 people), group B (n=70 people). Initially, two questionnaires were applied: the author's original questionnaire and the standardized ICIQ LUTS qol (International Consultation on Incontinence Modular Questionnaire -Lower Urinary Tract Symptoms quality of life), both of them in Polish versions. Subsequently, gymnastics plan A was assigned to group A and gymnastics plan B was assigned to group B. Both groups also received vaginal estrogen therapy for a period of 3 months. ICIQ LUTS qol was completed once again after 3 months.
ICIQ LUTS qol, based on The King's Health Questionnaire (KHQ), is takes into account the influence of urinary incontinence problems on the quality of life, the limitations of general, physical and mental activities, and the changes in interpersonal relations and in everyday life. It includes 19 questions with the following choices -not at all, a bit, moderately, a lot -indicating the strength of the influence of SUI on a given subject. The number of points that a person can achieve is between 19-79. The questionnaire omitted the VAS scale which describes the level of inconvenience of particular symptoms as the data available at www.iciq.net is sufficient to obtain such information. The conversion of points of ICIQ LUTS qol is carried out on the basis of the instructions provided by Keller [80] , based on The King's Health Questionnaire.
The author's original questionnaire made it possible to characterize the studied group in terms of age, BMI, WHR, smoking or risk factors of SUI.
After the initial training of patients with the aim to develop a proper tension of PFM, gymnastic plans were recommended 4 times per week for the period of 3 months. The plan for group A included the exercises of pelvic floor muscles with the simultaneous tension of the transverse abdominal muscle while lying on the back with legs bent and supported by feet. The patients performed 3 series with 10 repetitions of long tensions (6-8 sec) with the strength of 60-70% MVC, and two series with 10 repetitions of short tensions (1-2 sec) with the strength of 30-60% MVC. The tensions were correlated with exhaling. Additionally, if necessary, the Knack manoeuvre was recommended. The plan for group B was carried out analogically with a clear instruction for the patient not to include the tension of the transverse abdominal muscle.
All patients were provided estrogen vaginally in the form of a vaginal globule with estriol, with the dose of 0,5 mg. The frequency of intake was twice per week.
Assessments
The features of the studied group are presented in table 1. ̅ -average, SD-standard deviation, p*-t-Student test, p-Chi²Persona
As a result of the performed analysis of the studied groups, significant differences were noted between groups A and B in terms of WHR (p<0,001) and the chronic exertion declared by patientsa factor influencing the straining of the floor of the pelvis (p=0,044). No statistically significant differences were observed in relation to other data, such as: the age of the patients, BMI, place of residence, the declared lifestyle, the existence of menopause, smoking and risk factors or coexisting factors with SUI (Table 1) .
Statistical analyses
The reliability of the applied survey methods was evaluated by calculating the Cronbach's alpha parameter, both for the response "before" and "after" treatment. Before the treatment, the Cronbach's alpha value for ICIQ LUTS qol was 0,717, whereas after the treatment the value was 0,844. These numbers point to a high reliability of the provided answers.
In further analysis, continuous variables were presented by means of an arithmetic mean, standard deviation, median, minimum and maximum value, and the qualitative variables through quantity and appropriate percentage (fractions). The normality of the layout of continuous variables was verified by means of the Shapiro-Wilk test. Both of the studied groups, chosen randomly, were preliminarily compared by means of the t-Student test (arithmetic mean), and Pearson's chi2 test was used for some of the qualitative parameters. The variables acquired from the surveys were analysed by means of two-way ANOVA, time (before treatment, after treatment) x group (1. type of treatment -group A, 2. type of treatment -group B), for repeated measurements. Tukey's test served as a post hoc test. Statistical significance for all tests was set at p<0,05. The statistical analysis was carried out by means of the Statistica kit, v. 12.0 PL, StatSoft, the USA.
Results
Before the application of the planned treatment, no statistically significant differences in terms of the QOL of women with stage 1 SUI evaluated by means of ICIQ LUTS qol were observed between the analysed groups. ̅ -everage; SD-standard deviation; p-t-Student test
The evaluation of the quality of life of patients with stage 1 SUI with the use of ICIQ LUTS qol among patients from groups A and B after therapy showed a significant improvement in most areas. Bigger improvement was observed in group A, which means that gymnastics according to plan A (PFM and SM) proved to be more efficient than plan B (PFM only). The only parameter without a statistically significant difference was the limitation of interpersonal relations (Q5). Table 3 . shows ANOVA results (group x time) for all of the areas of the QOL of patients with SUI analysed by means of ICIQ LUTS qol. "moment of ICIQ LUTS qol questionnaires execution": before gymnastic, after gymnastic; ̅ -average; SEM-standard error of the mean; Ab-scores before gymnastic in A group; Aa-scores after gymnastic in A group; Bb-scores before gymnastic in B group; Ba-scores after gymnastic in B group
Discussion
Stress urinary incontinence influences the QOL of women. The research applied ICIQ LUTS qol as a tool to measure the quality of life (QOL) of patients with stage 1 SUI in many areas. The patients underwent conservative treatment in two plans: for group A (pelvic floor muscles exercises and synergistic muscle exercises -PFM and SM) and group B (exercises with isolated pelvic floor muscles -PFM).
Basing on the results acquired from the QOL test of women with stage 1 SUI, it was observed that QOL significantly improved in most of the studied areas in both groups after performing gymnastics according to plans A and B. It has to be pointed out that both the gymnastics of pelvic floor muscles with the transverse abdominal muscle (plan A) and the gymnastics of isolated pelvic floor muscles (plan B) are effective after three months of exercising. It was observed that PFM and SM gymnastics (plan A) is statistically significantly more effective than sole PFM gymnastics (plan B). Because studies based on ICIQ LUTS qol were not found in the available literature, the review of literature was performed by means of a different questionnaire -KHQ (the King's Health Questionnaire). KHQ is described as the basis for ICIQ LUTS qol and it contains mostly analogical questions [33, 34] .
A detailed data analysis revealed that the influence of SUI on performing housework such as cleaning, shopping, professional work and simple activities away from home (Q3) decreased significantly in both of the studied groups. The conservative treatment yielded good results regardless of the chosen gymnastics plan. Similar results were achieved by Fitz et al. [35] who studied the QOL among 36 women aged 55,2 ± 9 before and after the application of PFM gymnastics. All study areas of QOL showed statistically significant improvement. In that research, gymnastics included only PFM. Similarly, the effectiveness of this type of gymnastics was confirmed by the results presented by Rett et al. [36] . An improvement was observed as early as after the 6 th week of treatment. Additionally, the applied biofeedback (EMG) method improved the effects of the treatment. The method was also applied in a research by Hirakawa et al. [37] , which compared normal PFM exercises with PFM exercises accompanied by biofeedback. 46 women were studied and every one of them confirmed that there was a positive influence of exercises and exercises accompanied by biofeedback. A significant difference was observed. The biofeedback method was also applied in studies by the Capellini team [38] . For 12 of the patients, gymnastics were recommended in the form of 30-40 minute sessions performed twice a week in a lying position, accompanied by surface EMG, 3 series with 10 repetitions. The sessions were gradually expanded. From week 1 to week 4, they included 5 seconds of tension and 10 seconds of relaxation (5/10); from week 5 to week 8 -10/10; from week 9 to week 12 -20/20. According to the patients, this method resulted in a significant decrease of role limitations. Pereira et al. [39] , while observing the differences in evaluation of the QOL of women with SUI, compared group and individual exercises with a control group. There were significant differences which proved that PFM (only) gymnastics carried out for a period of 6 weeks positively influenced the areas of household and professional activity of the studied women. Analogical results were achieved in the study by Balmforth et al [40] in which the patients performed intensive PFM training for a period of 14 weeks. Despite the fact that in NascimentoCorreia [41] research women aged 60,87±9,05 performed exercises in a group, there was also a statistically significant difference in the evaluation of QOL in these areas. The exercises were performed during a period of 12 weeks, for 1 hour, while lying on back and sitting on a chair.
Interesting relations were noticed by Nelas et al. [42] while studying QOL and the sensitivity to stress resulting from UI among women aged 58,42±11,52. An interesting difference in the perception of the limitations of social roles caused by problems with the bladder was observed among women aged 57-58. Older women performed better in this area. Their results were negatively correlated with perfectionism and stress sensitivity.
In the studies by Lacombe et al. [43] one can observe an original approach to PFM tension, unseen in any other plan. The method is considered by the authors' as their own creation. It is based on requesting from the patient the tension of muscles of the perineum (the forward part) while setting the body to lying on back, with lower limbs bent in hip and knee joints at 90° and to perform the tension while exhaling and pulling the lower limbs towards the chest using the upper limbs to set the lower limbs in a "frog's" position (pulling knees away and joining feet together). Such exercises were recommended daily for a period of one year. The participants of the study included 20 women aged 35-60 who showed a significant improvement in area Q3.
The analysis of literature concerning the influence of PFM and SM exercises on household chores, professional activities and other activities away from home revealed that so far no research in this field has been carried out among women with stage 1 SUI.
SUI is an illness which negatively influences the level of physical activity and travelling. An increase of the intra-abdominal pressure (IAP) occurs during running, jumping and going upstairs or downstairs. In QOL research, women point this out as a significant functioning limitation [44, 45, 46] . On the basis of the results, it was proven that among the studied women with stage 1 SUI, a significant difference was also noted in area Q4a, i.e., physical limitations, which included sport (walking, running, gymnastics) and travelling. Studies confirmed that the application of PFM gymnastics in SUI improves the QOL of patients, regardless of the proposed plan. However, better results were achieved in the group that exercised using PFM and SM.
Similar results to the ones found in this study were achieved in the research carried out by Fitz et al. [35] , with the application of PFM exercises as conservative treatment among women with SUI through a period of 3 months. Rett et al. [36] also observed a significant change in the evaluation of the influence of urinary incontinence on the physical activity of women after conservative treatment. The applied method of gymnastics included PFM only. The duration of the whole research was 6 weeks and it was divided into two individual meetings per week which lasted for 45 min and were accompanied by sEMG. Maybe the additional sight stimulation -the observation of work of one's own muscles -caused the effect of improvement after 6 weeks. The observation of muscle work for twice the amount of time than mentioned before was applied by Hirakawa et al. [37] . The comparison of the PFM group and PFM biofeedback group showed a significant difference in the evaluation of QOL regarding the physical activity of both groups. The effectiveness of the biofeedback method which accompanied PFM exercises was also confirmed by Capellini et al. [38] through a differentiated gymnastics program which lasted 12 weeks. The difference in the evaluation of physical limitations was significant for these patients. Individual exercises with a therapist carried out in the study by Pereira et al. [39] lead to a significant improvement of the evaluation of the influence physical activity on SUI. Conservative treatment was carried out for 1 hour per session, twice a week, for a period 6 weeks. The individual, intensive gymnastics, carried out for 14 weeks, recommended by Balmforth et al. [40] to 97 women with SUI also yielded positive results in this field of QOL. The patients reported an improvement in terms of the ability to perform duties at home and at work. In the study by Lacombe et al. [43] , in which the author's original method of PFM exercising was applied, significant differences were observed as well. Such results were not achieved in the NascimentoCorreia research [41] . Group exercises did not have a statistically significant influence on the improvement of QOL.
According to the results, in reference to the area studying the influence of SUI on the limitations in human relations or meeting/visiting friends and the limitations of family life (Q4b), gymnastics based on plans A and B significantly positively influences this area. By reviewing the available literature different conclusions can be found in the research by Pereira [39] . Individual treatment applied in a group of 17 women did not show significant changes in their evaluation. It is possible that the treatment was too short (6 weeks) for the patients to experience any improvement. Even though the training of women in the Nascimento-Correia et al. research [41] was carried out for a period of 12 months, there were also no statistically significant results in terms of the evaluation of this area of life before and after the applied treatment. The research by Hirakawa et al. [37] partially confirmed the earlier results. In the comparison between PFM and PFM biofeedback groups it was proven that only with the support of muscle work visualisation a positive effect can be achieved. Significance was proven in the group that exercised with this method. A change was also observed by the Capellini team [38] , in which case the work visualisation PFM method was applied. Other results were achieved in the research by Rett et al. [36] who, in the case of SUI patients, recommended exercising for a period of 6 weeks (twice a week, each session for 45 min). After this time, a significant improvement was observed among 26 of the studied women. It is possible that the results of the treatment were associated with a high number of repetitions (200) of PFM contraction and the use of biofeedback. Similar results were achieved by Fitz et al. [35] . The team carried out the treatment for 12 weeks and also achieved a significant improvement in this area of QOL. The protocol of this training included 10 slow PFM contractions (6-8 sec) and 3-4 fast contractions performed while lying on back, sitting and standing. Significant results were achieved in a group of women in the research by Balmforth et al. [40] . An improvement was achieved in the area referring to contacts with other people, friends and family life. A significant change was also reported by 20 women who underwent conservative treatment for a period of 12 months. Research by Lacombe et al. [43] proved a significant difference in experiencing social limitations in the area using an original gymnastics method. The research by Nelas et al. [42] shows that the studied area of quality of life concerning interpersonal contacts is strongly associated with perfectionism, egocentrism and general sensitivity to stress.
A general analysis of results has showed that in terms of questions about the relations with a partner and the sexual life of patients (Q5), there are no statistically significant differences in the evaluation of the effects of treatment. However, after performing a detailed analysis (post hoc Tukey), it was proven that the differences are significant for both plans, A and B. Similar conclusions were reached by Fitz et al. [35] . No significant differences were observed despite the fact that the research was carried out for 3 months under the supervision of a qualified urogynecological physiotherapist. It has to be pointed out that the exercises involved only the PFM group. Similar results of conservative treatment were also achieved in the research by Rett et al [36] -there was no significant difference. PFM gymnastics did not significantly improve the interpersonal relations among patients with SUI. By comparing PFM gymnastics carried out in a group system and individual training with a control group Pereira et al. [39] also did not prove any significance. The reason for the lack of any clear improvement in this area may be the case of sexual life of patients, which is inquired (Q5) by ICIQ LUTS qol. No significant results that would imply successful treatment and the possibility of influencing QOL were observed in the research by Nascimento-Correia et al. [41] and Balmforth et al. [40] . The PFM area directly taking part in a sexual act does not work properly among SUI patients. Patients are not only afraid of an improper smell during UI, but they are also embarrassed by the possibility of leaking urine during an orgasm [45] . Proper functioning pelvic floor is associated with higher sexual activity [47] . It is probable that the lack of statistically important changes in this area is associated with a deeply rooted fear of leaking urine, which was virtually eliminated in the physical sphere, but still was not changed in terms of the emotions of patients. It should be assumed that the patients need more time for emotional changes.
Lacombe et al. [43] , who applied gymnastics according to an original plan for 12 months, did not observe any significant changes in the area of interpersonal relations, partner relations or sexual life. However, Hirakawa et al. [37] , who did not achieve statistical significance in a group of women training PFM twice a day, every day, for 12 weeks, did observe statistical significance in a group that practised the same exercises but under the control of a biofeedback apparatus. It is possible that the women achieved a higher level of confidence of the capabilities of their lesser pelvis floor. A statistically significant positive change of interpersonal relations was also registered by Capellini et al. [38] . In this case, PFM gymnastics with sEMG biofeedback was recommended for a period of 12 weeks.
In the Q6 area which includes questions about the emotions associated with the influence of SUI on QOL, the following factors were evaluated: the occurrence of a gloomy mood, anxiety and stress or low self-esteem. Significant differences were observed between the reports of patients from groups A and B who underwent QOL evaluation before and after conservative treatment. Significantly higher effectiveness of plan A gymnastics (PFM and SM) was observed. The emotions that accompany patients with UI influence their QOL. As provided by Coyne et al. [48, 49] , there are no significant differences regardless of the type of UI, but the illness is a big psychological burden for the patient and sometimes leads to depression. Patients with UI suffer from a depression three times more often than people who do not have problem with the lower urinary tract [184] . In all of the studies mentioned before, Fitz [35] , Pereira [39] and Rett [36] , the patients showed a significant improvement in terms of the negative emotions which occur due to SUI. The improvement in the aforementioned studies occurred after 6 and 12 weeks of conservative treatment, when the exercises were performed only with PFM. Statistically significant differences were also achieved in individual intensive exercises carried out for a period of 14 weeks in a group of SUI patients in the research by Balmforth et al. [40] . Moreover, statistical significance was also confirmed in both of the studied groups in the research by Hirakawa et al. [37] . Such emotions as sadness, anxiety, nervousness or low self-esteem associated with SUI differed after 12 weeks of PFM and PFM biofeedback gymnastics. Statistically significant results in reference to the benefits of PFM biofeedback gymnastics were also achieved by Capellini et al. [38] . The patients trained on the basis of the developed plan (mentioned earlier) for a period of 12 weeks. The research by Lacombe et al. [43] also confirmed the effectiveness of PFM gymnastics, recommended for a period of 12 months. The exercises were carried out according to an original plan. In the research by Nelas [42] , the emotional side of SUI was negatively correlated with the perfectionism of the patients, their emotional blocks or inhibitions, the lack of support or the susceptibility to stress. In the Nascimento-Correia et al. research [41] , no significant differences were achieved in terms of the changes of QOL of women who trained 1-hour group gymnastics for 12 months.
In the area of QOL concerning the influence of the symptoms of SUI on sleep, tiredness and exhaustion (Q7), a statistically significant improvement was observed in relation to the effectiveness of both plans (A and B) . Furthermore, the superiority of plan A (PFM and SM) over plan B (PFM) was confirmed in terms of effectiveness. A statistically significant improvement was observed in the research by Fitz et al., which included conservative treatment for a period of 3 months, 3 times a week. The study by Rett et al. [36] also points to an emotional improvement in reference to SUI. The scientists also applied sole PFM gymnastics, twice a week, for a period of 12 weeks, in the form of individual sessions with a therapist. In the SUI therapy designed by Nascimento-Correia et al. [41] in which the patients participated in group exercises for 12 sessions (1h per week), a significant difference was observed. The patients experienced smaller changes in the excess or insufficiency of energy. Similar results were achieved by Balmforth et al. [40] who carried out conservative SUI treatment in the form of individual meetings with a therapist for a period of 14 weeks. A significant change was observed in the studied area after the application of gymnastics. The results of 12 week PFM gymnastics accompanied by sEMG carried out by Capellini et al. also showed significant changes in the level of energy of the patients. The research by Lacombe et al. which lasted for a period of 12 months confirmed a significant difference in the level of energy of 20 women who participated in an original programme of improving PFM. The research carried out by Pereira et al. [39] did not reveal any significance in the difference of the influence of SUI on the occurrence of exhaustion, tiredness or sleeping problems. It has to be mentioned that the conservative treatment concerned only PFM, for the period of 6 weeks, twice a week, for 1 hour. The treatment which lasted half of that time did not yield the expected results despite the fact that the real number of meetings with a therapist was similar. No significant differences were observed in the research by Hirakawa et al. [37] despite the fact that the exercises were carried out for 12 weeks, twice a day. Furthermore, the desired effects were not achieved in the second group that exercised with the biofeedback method.
The questions from the Q8 area concerned: wearing hygienic pads, controlling liquid consumption, the changing of underwear after a leak and worrying due to the unpleasant smell. The research showed statistically significant changes regarding the influence of PFM gymnastics on QOL regardless of the chosen plan and it proved that plan A (PFM and SM) is superior to plan B. Significance in this area was also achieved in the research by Fitz et al. [35] . Nelas et al. [42] observed that patients who lack support during the illness, have worse living conditions and are generally vulnerable to stress suffer more from the symptoms of SUI and they perform the aforementioned activities more intensively. While comparing group exercises with individual PFM exercises, Pereira et al. [39] observed that PFM exercises significantly influence the changes in attitude towards UI and the reduction of the control of this area. The Nascimento-Correia [41] research team also achieved similar results. Group exercises divided into 12 meetings, 1 hour each, also prove to be effective. An improvement of health was also observed in reference to 12 week PFM and PFM biofeedback exercises which were recommended in the research by Hirakawa et al. [37] . The method was also applied for a period of 12 weeks in a group of 14 patients in the research by Capellini et al. [38] . The team observed that the activities which accompany SUI such as wearing hygienic pads, liquid consumption control, changing underwear after a leak or worrying due to the unpleasant smell decreased thanks to PFM biofeedback gymnastics. The conservative treatment of SUI performed by Rett [36] also showed statistically significant differences in the changes of the behaviour of the Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 27 February 2017 doi:10.20944/preprints201702.0097.v1
patients even though the treatment lasted only for 6 weeks. It has to be mentioned that the research by Lacombe et al. [43] also points to a significant difference in the analysed area. 20 patients who also fulfilled the original programme for a period of 12 months also pointed to a significant difference. A lack of change in the frequency of activities performed during SUI was observed in the research by Balmforth et al. [40] . The exercises were carried out for 14 weeks and were based on an individual intensive programme. An important emotional problem for SUI patients is embarrassment. In comparison to such problems as depression or a tumour, UI is considered as the most embarrassing [51] . In custom studies with the use of ICIQ LUTS qol, it was observed that patients experienced a significant improvement in terms of feeling embarrassed (QW) in relation to the problems with the bladder after the treatment based on plan A (PFM and SM). Statistical significance was also observed in reference to the difference between the applied plans. The final effect was significantly different. A question arises as to why PFM and SM exercises yield better results, i.e. the decrease in embarrassment is higher in comparison to sole PFM exercises. According to the research by Wan [52] , which included 333 Chinese women who were analysed by means of ICIQ UI-SF, the Social Impact scale and Incontinence Quality-of-Life, the analysed quality of life was decreasing with the strengthening of symptoms and was associated with the rise of social isolation and the rise of the feeling of internalised shame. It can be concluded that in the case of the custom studies, a reverse mechanism occurred which lead the patients to the evaluation of their QOL after conservative treatment as better in terms of embarrassment because the feeling was less pronounced as was the experience of social isolation.
An overall analysis of the sum scores of ICIQ LUTS qol was also performed. The conclusion is that the application of PFM and SM gymnastics (plan A) and isolated PFM exercises (plan B) yields positive results in all areas. The results were statistically important -the QOL of the patients improved regardless of the applied method. With such an extensive and detailed questionnaire as ICIQ LUTS qol, it is not necessary to ask about the general QOL. However, such information makes it possible to compare the results with other scientists who ask a similar question. Taking into consideration the mentioned QOL and its changes after PFM exercises, numerous examples referring to general improvement should be mentioned. In the research by Farzinmehr et al. [53] , the team compared the effectiveness of a vibration training and a gymnastics PFM training and their influence on SUI by performing measurements by means of the I-QOL questionnaire, the evaluation of the frequency of avoiding and limiting certain behaviours associated with SUI, the evaluation of the psychological and social changes and the strength of PFM. It was observed that QOL differed significantly in the evaluation of patients after the application of 12 week gymnastics, once a day. The recommended exercises were based on performing 3-4 series including 15-20 repetitions with 60 sec breaks between the series in the following positions: lying, sitting, standing, astride, lying back with hips raised, half squat and squat. By using the same questionnaire (I-QOL), Libergall-Wishnitzer et al. [54] observed a significant difference in the evaluation of QOL of SUI patients who were subjected to 12 week group PFM training (once a week, 30 min of gymnastics) and 2 additional trainings every 3 weeks. The patients performed the exercises in the following positions: sitting, lying, standing and walking. The PFM contractions that were recommended were quick, slow and of rising tension, with 10 sec breaks and an interval of 1-2 minutes between the series. Patients were also encouraged to train at home.
Another example of the application of PFM exercises and their influence on QOL is the research by Jahromi et al. [55] . It was carried out in Canada among 50 women aged 60-74. The scientific tool for this research was the Questionnaire for Urinary Incontinence Diagnoses International Consultation on Incontinence Questionnaire (QUID ICIQ) and it was used to evaluate the QOL of SUI women. The exercises were performed 3 times a week plus one extra group training per week (45 min). Body positions when the PFM tension was near maximum were as follows: standing, sitting with lower limbs astride. The recommended repetitions were 8-12, the time of tension 6-8 sec and 3-4 sec quick contractions at the end. The resting time was set at about 6 sec. Additionally, other abdominal exercises were performed and back exercises with music. The patients were also instructed to do exercises at home. The time of the research was 2 months. A statistically significant change in the QOL of patients was observed once the research was finished. PFM gymnastics proved to be an effective method of improving QOL. In the Polish study by Jurczak et al. [56] , the quality of life of the exercising patients was also improved. By means of an original questionnaire, the authors evaluated the influence of PFM gymnastics on the state of being associated with the problems accompanying SUI among 30 women aged 46±4,23. The applied plan included 2 stages: stage 1 lasted for 4 weeks and included the training of 6 exercises (for about 30 min), performed 5 times a week; stage 2 was the time for individual exercises at home according to a recommended plan which also lasted for 4 weeks (5 times a week, 30 min each training) .
In the QOL research carried out by Indian scientists [57] , the Patient Incontinence Impact Questionnaire (PIIQ) was used among 17 women aged 30-40. The SUI patients were divided into 2 groups that performed different exercises for 6 weeks. The first group trained abdominal muscles (musculus transversus abdominis -the aim was for the tension to influence the occurrence of PFM tension), diaphragmatic breathing and PFM exercises, with the recommendation to perform these exercises in Activities of Daily Living (ADL). The second group trained PFM in a classical manner, i.e., 8 quick tensions, 3 times a day and 8 slow tensions with 5 sec breaks , 3 times a day. This group was also informed about the necessity to initiate the so called "the Knack manoeuvre" in situations of rising pressure in the abdominal cavity (coughing, sneezing, laughing, etc.). It was observed that both gymnastic plans were effective and influenced the improvement of the QOL of patients. It was also revealed that the first plan was more effective than the second one. The research by Singh et al. confirms the research of this work. It emphasises the importance of the task of the transverse abdominal muscle (TrA) in the conservative treatment of SUI, improving the QOL of patients.
Conclusions:
The gymnastics of the pelvic floor muscles and the synergistic muscle (transversus abdominis muscle) and the gymnastics of the isolated muscles of the pelvic floor influence the improvement of the quality of life of women with stress urinary incontinence.
More impact is observed in the physiotherapy of both pelvic floor muscle and transversus abdominis muscle.
